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Diploma  Examination  Mark 


The  summary  information  in  this  report  provides  teachers,  school 
administrators,  students,  and  the  general  public  with  an  overview  of  results 
from  the  June  1995  administration  of  the  Physics  30  Diploma  Examination. 
This  information  is  most  helpful  when  used  with  the  detailed  school  and 
jurisdiction  reports  that  have  been  mailed  to  schools  and  school  jurisdiction 
offices.  An  annual  provincial  report  containing  a detailed  analysis  of  the 
combined  January,  June,  and  August  results  is  published  each  year. 

Description  of  the  Examination 

The  Physics  30  Diploma  Examination  consists  of  37  multiple-choice 
questions  worth  52.9%,  12  numerical-response  questions  worth  17.1%,  and 
two  written-response  questions  worth  30%  of  the  total  examination. 

Achievement  of  Standards 

The  information  reported  is  based  on  the  final  course  marks  achieved  by 
4 925  students  in  Alberta  who  wrote  the  June  1995  examination.  This 
represents  an  increase  of  426  students  compared  to  June  1994.  However, 
there  has  been  an  overall  decrease  of  938  students  writing  Physics  30 
diploma  examinations  between  the  1992-93  school  year  and  the  1994-95 
school  year. 

• 93.7%  of  the  4 925  students  achieved  the  acceptable  standard  (a  final 
course  mark  of  50%  or  higher). 

• 32.0%  of  these  students  achieved  the  standard  of  excellence  (a  final 
course  mark  of  80%  or  higher). 

Students  showed  a good  understanding  of  the  course  content  and  performed 
well  in  solving  single-  and  multi-step  problems  that  required  calculations. 

In  addition,  they  demonstrated  excellent  graphing  skills,  and  a significant 
improvement  was  made  in  communicating  the  method  used  to  solve  the 
open-ended,  written-response  problem.  As  in  the  January  1995  diploma 
exam,  students  continue  to  experience  difficulty  in  applying  their 
understanding  of  Kirchoff’s  Laws,  as  well  as  derivation  of  formula  that 
assist  them  in  demonstrating  a greater  depth  of  understanding  of  the  major 
concepts  of  the  Physics  30  Course. 

Approximately  36.3%  of  the  students  who  wrote  the  examination  were 
female.  Of  these,  about  95.7%  achieved  the  acceptable  standard  on  the 
examination,  compared  with  92.6%  of  the  male  population.  Approximately 
33.5%  of  this  female  population  achieved  the  standard  of  excellence, 
compared  to  31.1%  of  the  male  population.  The  average  examination  mark 
achieved  by  the  female  population  (36.3%)  was  69.9%,  while  the  male 
population  (63.7%)  achieved  an  average  mark  of  69.0%. 
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Provincial  Averages 

• The  average  school-awarded  mark  was  72.1%. 

• The  average  diploma  examination  mark  was  69.3%. 

• The  average  final  course  mark,  representing  an  equal 
weighting  of  the  school-awarded  mark  and  the 
diploma  examination  mark,  was  71.0%. 

Approximately  7.7%  of  the  students  who  wrote  the 
examination  in  June  1995  and  received  a school- 
awarded  mark  had  previously  written  at  least  one  other 


Physics  30  Diploma  Examination  during  the  January 
1994  to  January  1995  period.  This  subpopulation 
(379)  achieved  an  examination  average  of  62.0%, 
compared  to  69.9%  for  the  population  (4  546)  whose 
first  writing  of  a Physics  30  examination  was  in  June 
1995.  However,  the  group  of  students  who  rewrote 
(379)  increased  their  examination  average  score  from 
55.0%  to  62.0%. 


Results  and  Examiners  ’ Comments 


This  examination  has  a balance  of  question  types 
and  difficulties.  It  is  designed  so  that  students 
capable  of  achieving  the  acceptable  standard  will 
obtain  a mark  of  50%  or  higher,  and  students 
achieving  the  standard  of  excellence  will  obtain  a 
mark  of  80%  or  higher. 

In  the  following  table,  diploma  examination 
questions  are  classified  by  question  type:  multiple 
choice  (MC),  numerical  response  (NR),  and  written 
response  (WR).  The  column  labelled  “Key” 
indicates  the  correct  response  for  multiple-choice 
and  numerical -response  questions.  For  numerical- 
response  questions,  a limited  range  of  answers  was 
accepted  as  being  equivalent  to  the  correct  answer. 
For  multiple-choice  and  numerical-response 
questions,  the  “Difficulty”  indicates  the  percentage 
of  students  answering  the  question  correctly.  For 
written-response  questions,  the  “Difficulty”  is  the 
mean  score  achieved  by  students  who  wrote  the 
examination. 


Questions  are  also  classified  by  general  learner 
expectations. 

Knowledge: 

GLE  1 Explain  gravitational,  electrical,  and 
magnetic  effects  on  systems 
GLE  2 Analyze  and  predict  the  behaviour  and 
physical  interactions  of  objects 
GLE  3 Describe  and  analyze  resistive  circuits 
and  the  function  of  EM  devices 
GLE  4 Solve  problems  related  to  EM  wave 
behaviour  and  the  atomic  theory 

Skills: 

SPSC  Scientific  Process  Skills  and 
Communication  Skills. 

Science,  Technology,  Society: 

STS  Connections  Among  Science, 
Technology,  & Society. 


Blueprint 


Question 

Key 

Difficulty 

GLE  1 

GLE  2 GLE  3 GLE  4 

SPSC 

STS 

MC  1 

C 

69.1 

V 

MC  2 

C 

94.4 

V 

MC  3 

D 

85.1 

V 

V 

MC  4 

A 

69.0 

V 

NR  1 

2.11 

92.3 

V 

MC5 

D 

59.9 

V 

NR2 

3.33 

82.9 

a! 

MC6 

D 

66.2 

V 

MC7 

B 

77.2 

•si 

si 

si 

NR3 

18.7* 

71.3 

•si 

si 

MC8 

D 

87.6 

si 

MC9 

C 

61.2 

-si 

•si 

MC10 

B 

76.1 

V 

V 

V 

V 

V 

MC11 

B 

75.6 

V 

v 

NR4 

15.1 

65.2 

V 

V 

NR5 

1.96 

94.5 

v 

NR6 

1.33 

52.9 

V 

V 
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Question 

Key 

Difficulty 

GLE  1 

GLE  2 

GLE  3 

GLE  4 

SPSC 

STS 

MC12 

A 

92.1 

V 

MC13 

C 

90.5 

V 

MC14 

C 

61.3 

V 

V 

NR7 

32.9 

79.9 

V 

V 

NR8 

1.69 

63.3 

V 

MC15 

A 

41.4 

V 

V 

V 

MC16 

D 

55.9 

V 

MC17 

C 

48.2 

V 

MC18 

D 

50.8 

a/ 

MC19 

A 

53.1 

y 

MC20 

D 

81.8 

V 

MC21 

A 

39.1 

yt 

4 

MC22 

A 

55.6 

V 

V 

V 

V 

MC23 

C 

74.8 

V 

V 

MC24 

A 

63.0 

V 

V 

MC25 

B 

84.4 

V 

V 

MC26 

D 

87.3 

V 

MC27 

D 

68.9 

V 

MC28 

B 

84.1 

V 

MC29 

deleted 

— 

V 

MC30 

A 

65.3 

>/ 

NR9 

1.62 

68.5 

yl 

NR10 

1.71 

67.1 

MC31 

A 

86.7 

V 

MC32 

B 

71.1 

V 

V 

NR1 1 

1.19 

74.7 

V 

V 

MC33 

C 

80.5 

V 

MC34 

B 

68.3 

V 

V 

MC35 

B 

66.2 

V 

NR12 

2.55 

67.7 

V 

MC36 

C 

33.9 

y 

MC37 

A 

83.8 

V 

WR1 

V 

•V 

V 

WR2 

V 

■ V 

The  answer  to  this  question  is  dependent  on  the  answer  selected  or  calculated  on  the  preceding  question. 
As  a result,  there  are  other,  acceptable  solutions. 


Subtest:  Multiple  Choice , Numerical  Response , and 
Written  Response 


When  analyzing  detailed  results,  please  bear  in  mind 
that  subtest  results  cannot  be  directly  compared. 
Results  are  in  average  raw  scores. 


General  Learner  Expectations: 

GLE  1 

Explain  gravitational,  electrical,  and 
magnetic  effects  on  systems 

7.6 

out  of 

10 

GLE  2 

Analyze  and  predict  the  behaviour 
and  physical  interactions  of  objects 

19.7 

out  of 

29 

GLE  3 

Describe  and  analyze  resistive 
circuits  and  the  function  of  EM 
devices 

6.7 

out  of 

9 

GLE  4 

Solve  problems  related  to  EM  wave 
behaviour  and  the  atomic  theory 

13.7 

out  of 

21 

Skills 

Scientific  process  and 
communication  skills 

19.5 

out  of 

30 

STS 

Connections  in  science,  technology, 
and  society 

25.2 

out  of 

37 

• Multiple  choice  and  numerical  response:  33.9  out 

of  48 

Multiple  choice:  25.1  out  of  36 

Numerical  response:  8.8  out  of  12 

Results  are  in  average  raw  scores. 

• Written  Response:  13.9  out  of  21 
Question  1:  8.1*  out  of  11 
Communication:  2.4  out  of  3 
Content:  5.6  out  of  8 
Question  2:  5.8  out  of  10 

* Individual  student  scores  for  Question  1 are  equal 
to  the  Scale  1 score  added  to  the  Scale  2 score, 
then  rounded  to  a whole  number  before 
calculating  the  final  average  raw  score  for 
Question  1. 
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Multiple-Choice  and  Numerical-Response  Questions 


\ .)  Before  

m = 1.50  x 103kg  m = 2.00  x 103  kg 

pi-  m 

W)  L I 

A police  officer’s  investigation  of  an  accident  involving 
a collision  between  vehicles  X and  Y provided  the 
following  information: 

1 . a test  on  the  road  surface  with  a 2.00  x 10 3 kg 
vehicle  showed  tha^the  vehicle  slowed  down  at 
the  rate  of  5.00  m/s  due  to  friction 

2.  each  vehicle,  X and  Y,  received  some  damage 

3.  after  impact,  vehicle  Y travelled  19.6  m before 
stopping 

4.  vehicle  X did  not  have  the  brakes  applied  before 
the  collision 

5.  vehicle  Y was  stationary  before  the  collision 


6.  vehicle  X was  stationary  after  the  collision 


J After  © 

m = 1 50  x 103 kg  m = 2.00xl03kg 

01  (TTT1- 

111:!*)  ill*  111 Ill 

7.  What  was  the  speed  of  vehicle  Y just  after  the  collision? 


A. 

19.6  m/s 

•B. 

14.0  m/s 

C. 

1 1 .0  m/s 

D. 

1 .56  m/s 

Use  your  answer  from  Multiple  Choice  7 to  answer  Numerical 
Response  3. 

Immediately  before  the  collision,  the  speed  of  vehicle  X 

was m/s. 

(Round  and  record  your  answer  to  three  digits.) 

Answer:  18.7 

If  MC#7  is  A,  answer  is  26.1 
If  MC#7  is  C,  answer  is  14.7 
If  MC  #7  is  D,  answer  is  2.08 


The  following  questions  were  selected  for  discussion 
because  they  exemplify  what  is  required  to  meet  the 
acceptable  standard  and  the  standard  of  excellence. 

Multiple-choice  question  7:  Many  students  (77.2%) 
were  able  to  interpret  the  information  presented  in  the 
context  of  the  collision  between  two  vehicles  at  an 
intersection,  recognize  that  to  solve  the  problem  they 
must  apply  their  understanding  of  Newton’s  second  law 
of  motion,  and  then  correctly  calculate  the  speed  of 
vehicle  Y just  before  collision.  Again,  students 
demonstrated  that  they  could  transfer  their  understanding 
of  major  concepts  in  physics  to  an  event  that  occurs  in 
everyday  life.  In  addition,  students  supported  their 
understanding  of  physics  by  successfully  applying  their 
computation  of  skills  to  arrive  at  the  correct  mathematical 
solution.  Of  the  students  who  achieved  the  standard  of 
excellence,  95.9%  answered  the  question  correctly,  and  of 
those  who  achieved  the  acceptable  standard  but  not  the 
standard  of  excellence,  74.1%  answered  correctly.  Even 
44.8%  of  the  students  who  did  not  achieve  the  acceptable 
standard  chose  the  correct  answer. 

Numerical-response  question  3:  To  successfully  answer 
this  question,  students  were  required  to  use  the  answer 
they  selected  in  MC  question  7.  Using  this  answer, 
students  had  to  apply  their  understanding  of  the  Law  of 
Conservation  of  Momentum.  If  the  student  used  an 
incorrect  answer  from  MC  question  7 but  used  that 
numerical  value  correctly  in  solving  NR  question  3,  the 
student’s  response  was  scored  correct.  The  student  could 
have  used  an  intermediate  value  when  calculating  the 
answer  for  NR  question  3 . Both  variations  described 
above  can  be  accommodated  by  programming  designed 
for  electronic  scoring.  Of  all  students,  71.3%  were  able  to 
answer  the  question  correctly.  Most  students  (63.1%) 
correctly  used  the  answer  of  18.7  selected  from  MC 
question  7.  However,  3.3%  used  MC  question  7 answer 
A (19.6)  to  arrive  at  a correct  answer  of  26.1;  4.1%  used 
answer  C (1 1 .0)  to  arrive  at  an  correct  answer  of  14.7;  and 
1.2%  calculated  2.08  as  a correct  answer,  using  answer  D. 

Of  the  students  who  achieved  the  standard  of  excellence, 
92.9%  answered  correctly,  compared  with  69.7%  of  the 
students  who  achieved  the  acceptable  standard  but  not  the 
standard  of  excellence.  Only  26.1%  of  the  students  who 
did  not  achieve  the  acceptable  standard  answered  the 
question  correctly. 
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Electrical  Circuit 

60.0  V- 

► 15.0  Q 

> 12.0  Q 

R < 

b.OOA 

t 

{ 1.67  A 

In  this  circuit,  the  voltages  and  currents  are  as 
indicated. 

The  current  through  the  15.0  Q resistor  is A. 

(Round  and  record  your  answer  to  three  digits.) 

Answer:  133 


A biochemist  uses  a mass  spectrometer  to  identify 
pollutants  in  a water  sample.  The  ions  from  the 
sample  are  accelerated  and  enter  the  velocity  selection 
chamber.  Only  particles  with  a certain  velocity  will 
pass  through  the  electric  and  magnetic  fields. 


15.  Which  derived  equation  could  be  used  to  determine  the 
speed  of  the  ions  as  they  enter  the  ion  separation  chamber? 


•A. 


B. 


C.  v 


R 

m 


D.  v 


mg 

qB± 


Numerical-response  question  6:  Student  performance 
on  this  question  was  lower  than  expected,  with  only 
52.9%  of  all  students  answering  correctly.  Students 
were  required  to  recall  and  apply  their  understanding  of 
Kirchoffs  Current  Law.  In  doing  so,  students  were 
expected  to  identify  that  the  total  current  in  the  circuit 
was  3.00  A,  and  that  this  current  would  split  at  the 
junction  of  the  parallel  circuit  and  would  be  equal  to  the 
current  leaving  the  junction.  Knowing  this,  they  could 
perform  some  simple  math  by  subtracting  the  current  of 
1 .67  A moving  through  the  12.0  £2  resistor  from  the  total 
current  of  3.00  A and  arrive  at  an  answer  of  1 .33  A.  Of 
the  students  who  achieved  the  standard  of  excellence, 
76.6%  answered  correctly,  and  of  those  who  achieved 
the  acceptable  standard  but  not  the  standard  of 
excellence,  45.7%  answered  correctly.  Only  24.3%  of 
the  students  who  did  not  achieve  the  acceptable  standard 
answered  correctly.  The  difficulty  for  students  could  lie 
in  one  of  two  areas:  perhaps  they  hadn’t  had  the 
opportunity  to  verify  Kirchoff’s  Laws  in  the  lab,  or 
perhaps  the  concepts  of  current  flow  and  electric 
potential  are  too  abstract  for  them  to  apply  with 
confidence.  As  more  questions  related  to  the 
understanding  and  use  of  Kirchoffs  Laws  are  developed 
by  teachers,  student  performance  in  the  future  will 
improve. 

Multiple-choice  question  15:  Student  performance  on 
this  question  was  also  lower  than  expected.  Students 
were  required  to  derive  an  equation  that  could  be  used  to 
determine  the  speed  of  the  ions  as  they  entered  the  ion 
separation  chamber.  To  do  this,  they  needed  to  equate 
the  force  of  the  magnetic  field  to  the  force  of  the  electric 
field.  Only  41.4%  of  all  students  answered  the  question 
correctly,  with  only  63.6%  of  those  who  achieved  the 
standard  of  excellence  answering  correctly.  Of  the 
students  who  achieved  the  acceptable  standard  but  not 
the  standard  of  excellence,  only  33.2%  answered  the 
question  correctly,  and  only  20.2%  of  those  who  did  not 
achieve  the  acceptable  standard  answered  correctly.  As 
more  questions  related  to  the  derivation  of  equations  are 
developed  by  teachers  and  are  placed  on  diploma  exams, 
student  achievement  in  this  area  will  improve. 
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21.  Which  graph  best  represents  the  relationship  between 
speed  v of  an  electh&nagnetic  wave  in  vacuum  and  its 
r?  period 


Multiple-choice  question  21:  Either  by  generating  some 
sample  data  or  through  simple  recall,  more  students 
should  be  able  to  recognize  the  graph  that  corresponds  to 
the  knowledge  that  the  speed  of  an  electromagnetic  wave 
in  a vacuum  is  3.00  x 108  m/s,  c,  and  a constant.  Of  all 
students,  only  39.1%  could  correctly  identify  the  graph  in 
this  question.  Of  the  students  who  achieved  the  standard 
of  excellence,  51 .2%  answered  the  question  correctly,  as 
did  35.0%  of  those  who  achieved  the  acceptable  standard 
but  not  the  standard  of  excellence.  Among  the  students 
who  did  not  achieve  the  acceptable  standard,  26.6% 
answered  correctly. 


Written-Response  Questions 

The  level  of  achievement  on  the  written-response  questions  was  higher  than  expected.  Of  all  the  students  who  wrote 
the  exam,  75.6%  received  a mark  of  1 1 or  higher  out  of  21 . The  average  mark  on  the  written-response  questions  was 
13.7  or  65.1%. 

Distribution  of  Marks  for  Written  Response 

io  


a4 


Mark 
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[^rittenResponse  - 11  marks 


1.  Using  the  information  provided,  the  Law  of  Conservation  of 
Energy,  and  the  Law  of  Conservation  of  Momentum,  describe 
in  detail  (written  account)  the  method  used  and  show  how  to 
calculate  the  speed  of  the  bullet  just  before  its  impact  with  the 
block. 


| Written  Response  - 10  marks 


While  studying  a radioactive  phosphorus  ^ P,  it  was 

discovered  that  a 128  g sample  had  decayed  to  4.48  g after 
60  s.  The  following  table  provides  data  corresponding  to 
the  decay. 


Mass  (g) 

128.0 

73.0  j 

4L9 

23.9 

13.7 

7.80 

4.48 

Time  (s) 

0 

10 

2° : 

| 30  j 

40  ] 

[ 50 

60 

2.  a.  On  the  grid  below,  graph  the  data  with  the  manipulated 
variable  on  the  horizontal  axis.  Provide  a suitable  title  for 
your  graph. 

b.  Using  your  graph,  or  some  other  appropriate  method, 
determine  the  half-life  of  this  substance.  Indicate  how  you 
determined  your  answer. 

c.  When  material  decays,  it  emits  a particle.  An  experiment 
similar  to  the  J.  J.  Thomson  experiment  is  performed  to 
determine  the  charge-to-mass  ratio  of  this  particle.  It  is 
found  that  the  particle  moves  undeflected  through  mutually 
perpendicular  magnetic  and  electric  fields  of  2.00  x 10-3  T 
and  1.08  x 104  N/C,  respectively.  When  the  electric  field  is 
turned  off,  the  particle  is  found  to  deflect  to  a radius  of  1 .53 
* 10-2  m.  Using  the  formula  on  the  data  sheets,  determine 
the  type  of  particle  emitted.  Show  all  the  steps  needed  to 
make  this  determination. 


Written-response  question  1 was  well  answered. 
Students  were  required  to  describe  in  detail  the  method 
used  and  also  show  how  to  calculate  the  speed  of  the 
bullet  just  before  impact  with  the  block.  In  the 
solution,  students  were  required  to  identify  where  they 
had  applied  the  Law  of  Conservation  of  Energy  and  the 
Law  of  Conservation  of  Momentum. 

Student  work  was  scored  using  two  holistic  scoring 
scales.  A marker  first  read  a student’s  response  and 
scored  it  on  a 0 to  3 scale  using  the  criteria  described 
by  the  communication  scale.  Then,  the  same  marker 
awarded  the  student’s  response  a score  of  0 to  4 from 
the  context  scale.  A second  marker  scored  the  same 
response,  using  the  procedure  described  above.  The 
score  for  a student’s  response  was  determined  by 
adding  the  two  content  scores  together  for  a maximum 
of  8 marks  and  then  adding  it  to  the  communication 
score,  which  was  calculated  by  adding  the 
communication  scores  together  and  dividing  by  two. 
The  maximum  score  possible  was  1 1 marks. 

The  method  used  most  frequently  to  solve  the  problem 
involved  the  Law  of  Conservation  of  Energy  first  and 
then  the  Law  of  Conservation  of  Momentum.  Many 
students  recognized  that  when  the  kinetic  energy  of  the 
block  and  bullet  at  the  bottom  of  the  swing  (or  just 
after  impact)  could  be  equated  to  the  potential  energy 
of  the  block  and  bullet  at  the  top  of  the  swing,  the 
speed  of  the  block  and  bullet  at  the  bottom  of  the 
swing  could  be  calculated.  From  here,  some  students 
then  calculated  the  speed  of  the  bullet  by  equating  the 
kinetic  energy  of  the  bullet  before  impact  to  the  kinetic 
energy  of  the  bullet  and  block  just  after  impact.  This 
was  an  incorrect  application  of  the  Law  of 
Conservation  of  Energy  and  resulted  in  an  incorrect 
answer  of  1 .07  x 103  m/s.  However,  most  students 
recognized  that  energy  is  not  conserved  in  a ‘hit-n- 
stick’  collision  and  therefore  used  the  Law  of 
Conservation  of  Momentum  to  calculate  the  speed  of 
the  bullet  (3.38  x 103  m/s.).  Some  students  solved  the 
question  by  equating  the  kinetic  energy  of  the  bullet 
before  impact  with  the  gravitational  potential  energy  of 
the  block  at  the  top  of  the  swing,  which  resulted  in  an 
incorrect  speed  of  1 .97  x 103  m/s. 

Of  the  students  who  achieved  the  standard  of 
excellence,  86.8%  received  a score  of  9 or  better  out  of 
1 1 , while  84.1%  of  the  students  who  achieved  the 
acceptable  standard  but  not  the  standard  of  excellence 
received  a score  of  6 or  better  out  of  1 1 . Of  the 
students  who  did  not  achieve  the  acceptable  standard, 
33.7%  received  a score  of  5 or  better  out  of  1 1 . 

On  this  1 1-mark  question,  the  average  mark  was  8.1  or 
73.6%. 


A chronograph  is  a sophisticated  device  commonly  used  by 
technicians  to  find  the  speed  of  a bullet  fired  from  a gun. 
Before  this  technology  was  developed,  the  speed  of  a bullet 
was  determined  using  different  methods . A simplification 
of  one  method  of  determining  the  speed  of  a bullet  requires 
shooting  the  bullet  into  the  end  of  a stationary  wooden 
block  suspended  by  two  long  strings.  This  method  is 
illustrated  below. 


In  this  case,  a bullet  (m  = 10.89  g)  is  shot  from  a handgun 
and  becomes  embedded  in  a 2.20  kg  block  of  wood.  The 
block  of  wood  swings  upward  a vertical  distance 
of  69.1  cm. 
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Percent  of  Students  m m Percent  of  Students 


d.  Using  the  section  of  the  periodic  table  provided  below,  write 
the  decay  equation  for  the  decay  in  part  c,  identifying  the 
product  isotope.  (If  you  were  not  able  to  answer  part  c, 
assume  an  alpha  decay.) 


5 B 

6 C 

7 N 

8 O 

9 F 

io  Ne 

2.0 

25 

3.0 

35 

4.0 

. 

Boron 

Carbon 

Nitrogen 

Oxygen 

Fluorine 

Neon 

10.81 

12.01 

14.01 

16.00 

19.00 

20.17 

13  Al 

14  Si 

15  P 

16  S 

17  Cl 

18  At 

1.5 

1.8 

2.1 

25 

3.0 

— 

Aluminum 

Silicon 

Phosphorus 

Sulphur 

Chlorine 

Argon 

26.98 

28.09 

30.97 

32.06 

35.45 

39.95 

31  Ga 

32  Ge 

33  AS 

34  Se 

35  Br 

36  Kr 

1.6 

1.8 

2.0 

2.4 

2.8 

Gallium 

Germanium 

Arsenic 

Selenium 

Bromine 

Krypton 

69.74 

7259 

74.92 

78.96 

79.90 

83.80 

e.  How  would  a gamma  ray  have  been  affected  by  passage 
through  a magnetic  field  as  mentioned  in  part  cl 
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Written-response  question  2 was  well  answered. 

Students  were  required  to  graph  data  provided  and 
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determine  the  half-life  of  radioactive  phosphorus  15P.  In 
addition,  students  were  provided  with  some  information 
that  could  be  used  to  determine  the  charge-to-mass  ratio  of 
the  particle  and,  in  turn,  identify  the  type  of  particle 
emitted.  Students  also  had  to  write  a balanced  decay 
equation  for  the  decay  in  part  c. 

Of  the  students  who  achieved  the  standard  of  excellence, 
80.0%  earned  a mark  of  8 or  better  out  of  10.  Of  the 
students  who  achieved  the  acceptable  standard  but  not  the 
standard  of  excellence,  34.5%  earned  a mark  of  6 or  better 
out  of  10.  Of  the  students  who  did  not  achieve  the 
acceptable  standard,  6.8%  received  a mark  of  5 or  better 
out  of  10. 

In  part  a,  many  students  received  full  marks  for  correctly 
graphing  the  data.  It  should  be  noted,  however,  that  some 
students  do  not  know  either  which  axis  is  the  horizontal  or 
which  variable  is  manipulated.  In  addition,  it  should  be 
reinforced  that  an  appropriate  scale  should  use  at  least  one- 
half  of  the  grid  provided  and  that  the  grid  lines  correspond 
to  whole  numbers.  In  part  b,  students  had  little  difficulty 
applying  their  understanding  of  half-life  to  the  data 
presented.  However,  many  students  used  their  graph  to 
determine  the  half-life  of  radioactive  phosphorous,  while 
others  correctly  used  logarithms. 

When  determining  the  type  of  particle  in  part  c,  some 
students  correctly  equated  the  force  exerted  on  the  particle 
b the  electric  field  with  the  force  exerted  on  the  particle  by 
the  magnetic  field,  and  determined  the  speed  of  the 
particle.  From  there,  few  students  knew  to  equate  the 
magnetic  force  with  the  centripetal  force  to  solve  for  q/m, 
q,orm. 

In  part  d,  few  students  wrote  a balanced  decay  equation  for 
the  decay  in  part  c.  However,  in  part  e,  many  students 
knew  that  a gamma  ray  is  not  affected  by  the  presence  of  a 
magnetic  field. 

On  this  10-mark  question,  the  average  mark  was  5.8  or 
58.0%. 

For  further  information,  contact  Greg  Hall  or 
Yvonne  Johnson  at  the  Student  Evaluation  Branch, 
403-427-0010. 
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